During the spring season with enhanced Asian outflow, we collected submicron 17 aerosol (PM 1.0 ) samples at Cape Hedo, Okinawa Island in the western North Pacific Rim. We 18 analyzed the filter samples for diacids, oxoacids, pyruvic acid, -dicarbonyls and fatty acids 19 to better understand the sources and atmospheric processes in the outflow regions of Asian 20 pollutants. Molecular distributions of diacids show a predominance of oxalic acid (C 2 ) 21 followed by malonic (C 3 ) and succinic (C 4 ) acids. Total diacids strongly correlated with 22 secondary source tracers such as SO 4 2-(r=0.87), NH 4 + (0.90) and methanesulfonate (MSA -) 23 (0.84), suggesting that diacids are secondarily formed from their precursor compounds. We 24 also found good correlations among C 2 , organic carbon (OC) and elemental carbon (EC) in 25 the Okinawa aerosols, suggesting that diacids are mainly derived from anthropogenic sources. 26 However, a weak correlation of diacids with levoglucosan, a biomass burning tracer, suggests 27 that biomass buring is not the main source of diacids, rather diacids are secondarily formed 28 by photochemical oxidation of organic precursors derived from fossil fuel combustion. We 29 found a strong correlation (r = 0.98) between inorganic nitrogen (NO 3 -N + NH 4 -N) and total 30 nitrogen (TN), to which organic nitrogen (ON) contributed 23%. Fatty acids were 31 characterized by even carbon number predominance, suggesting that they are derived from 32 biogenic sources. The higher abundances of short chain fatty acids (<C 20 ) than long chain 33 fatty acids (>C 20 ) further suggest that fatty acids are largely derived from marine 34 phytoplankton during spring bloom. 35 36
different temporal variation between C 9 and C 9 is due to the presence of active -CHO group 170 in C 9 that makes C 9 more reactive and semi-volatile. The air masses of April 8 originated 171 from South Asia. These results suggest that unsaturated fatty acids are oxidized to result in C 3 172 and C 4 diacids as well as C 9 during the long range transport from South Asia.
173
Adipid acid (C 6 ), a tracer of anthropogenic sources (Kawamura and Ikushima, 1993), 174 showed the highest concentration in April 10 followed by April 3 whereas the lowest 175 concentration was found in April 13. Although air masses originated from the Pacific Ocean 176 passing over the Japanese Islands, the air parcels were encounted with rainfall around Cape
177
Hedo in April 13 and thus the concentration was declined. During April 10 and April 5, air 178 masses from East Asia were delivered to Cape Hedo with air pollutants. Phthalic acid (Ph), a 179 tracer of anthropogenic source (Kawamura and Ikushima, 1993), also showed the highest 180 concentration in April 5 (Figure 3f ), whereas the lowest concentration was found in April 6, 181 one day before a small rain event was recorded in Okinawa. During the campaign, there were many but minor rainfall events in the study site 207 (March 17, 18, 23 and 30, and April 3, 10 and 13), suggesting that these organic species were 208 washed out from the atmosphere near the sampling site. In fact, during these rainy days, we 209 found lower concentrations of diacids, oxoacids and -dicarbonyls, except for April 3. 
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Although Na + is emitted primarily from the ocean, we found a negative correlation (r=0.31 ) 297 between Na + and diacids (Figure 8d ), suggesting that diacids are not of marine origin. nss- biomass burning, which showed co-varied peaks with levoglucosan ( Figure 5g ). However, we 307 observed relatively weak correlation between the two tracers (r=0.44). We checked the back 308 trajectory along with fire counts during March 20, 22 and 28, and April1 2, 3, 4, and 10.
309
Except for March 28 and April 2, air masses were influenced from the areas with high fire 
314
To better understand the sources and transformation process, we performed 315 correlation analyses for selected diacids, oxoacids, inorganic ions, and levoglucosan (Table 2) . 316 We found that C 2 is strongly correlated with its precursor compounds such as C 3 (r=0.94), C 4 317 (0.90), C 2 (0.83), and pyr (0.73). These strong correlations suggest that the predominance of . It is interesting to note that there is no correlation between C 9 and short 323 chain (C 2 -C 4 ) diacids, suggesting that small diacids are not derived from biological sources. 324 We observed a weak correlation (r=0.46) between oxalic acid and levoglucosan, instead, Table 3 , four components were found. C 2 to C 5 , C 2 , NH 4 + , MSAand nssSO 4 2-
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